Characterization of bacteriophage T7 RNA polymerase by linker insertion mutagenesis.
Thirty-four mutants of phage T7 RNA polymerase (RNAP) were generated by linker-insertion mutagenesis and characterized with respect to their ability to carry out various steps in the transcription cycle. A number of mutants with interesting biochemical properties were identified. These include: (1) Mutant RNAPs that are catalytically active but that bind weakly to a T7 promoter; one of these mutants is affected in a region of the RNAP that exhibits homology with the sigma subunit of Escherichia coli RNAP. Another is affected in a region that has been previously implicated in the discrimination of T7 versus T3 promoters (Joho, et al., 1990). (2) Mutant RNAPs that can bind to the promoter but are transcriptionally inactive; some of these RNAPs lack catalytic activity, others are catalytically active but are unable to initiate productive transcription at a T7 promoter. Among the latter class of mutants are enzymes that appear to be weakened in their ability to melt open (or to remain associated with) double-stranded DNA; these RNAPs make only abortive initiation products and are unable to proceed to the formation of a productive elongation complex. The mutations causing this phenotype affect regions of the RNAP that exhibit homology with the catalytic site of DNA polymerase I (Delarue et al., 1990). (3) A C-terminal insertion mutant with properties similar to a previously characterized "foot" mutant (Mookhtiar et al., 1991). This RNAP appears to be defective in the very early steps of transcription and may be unable to translocate and/or empty the active site. (4) A mutant that is transcriptionally active, but is unable to complement the growth of T7 gene 1- phage. This phenotype may result from disruption of a function of the RNAP that is distinct from its role in RNA synthesis.